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Abstract
This study aimed to analyze the effects of physical activities on the motor and cognitive
functions of participants with special needs and compare these results with a similar program but
organized online because of the health precautions that have been applied due to the COVID-19
pandemic. An intervention consisting of sending an educational brochure aiming to increase high
school volunteers' health literacy was then tested and results showed that it improved
participants' health outcomes and also could increase the program's effectiveness in the long
term.
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Introduction
This project was executed in partnership with the Giborim program, an organization led
by Director Debbie Lombard, as part of a Practicum in Biology 1 course. The program is
dedicated to helping people with mental disabilities due to any condition. Most of the
participants have autism of varying severity, and others have rarer conditions, such as Angelman,
Smith-Magenis, or even cerebral palsy syndrome. The program offers participants weekly sports
activities designed to improve their socialization levels and encourage the use of motor and
cognitive functions to become more independent. The use of non-traditional medicine is
fascinating since it becomes adaptable to any patient and offers personalized therapy adapted to
specific participants' needs and, thus, improves their quality of life. As a result, this project will
analyze the effects of physical activities on motor and cognitive functions. The results will be
compared to results from a similar program that is organized online because of health
precautions associated with the COVID-19 pandemic. Therefore, the analysis will be utilized to
understand potential improvements for increasing positive health outcomes provided by the
program. Participants' educators and parents, as well as volunteers will be surveyed about the
program's effectiveness before the intervention is provided. Then an intervention consisting of an
educational brochure aimed at increasing high school volunteers' health literacy, will be provided
to volunteers. After the intervention, volunteers will complete a final survey on program
effectiveness. The results from both surveys will be compared to determine the effects of these
new practices on improving participants' health outcomes.
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Education is continually evolving. Educators realized that the way a message is conveyed
impacts its ability to reach the target population. Since playing became understood as the most
efficient and natural way to increase positive results regarding motor skills and cognitive
functions, special needs education has drastically improved. Consequently, it becomes evident
that health literacy is critical in updating non-profit organizations on the new findings available
in the scientific literature. Therefore, it would allow them to perfect their program and improve
their community impact by maximizing their effectiveness in the long term. The goal of this
study will then be to evaluate the effects of an already existing special needs program and
determine what methods and practices are best to put in place. These practices are intended to
guide members of the special needs population through their development both mentally and,
even more importantly, physically; a factor which is often undermined. Finally, a different
teaching style will be tested, and the results will be analyzed.
According to the most recent studies, youth with autism spectrum disorder have
significantly higher odds of being overweight and obese than typically developing youth (Healy
et al, 2019). Furthermore, these differences grow relative to the severity of the condition as
higher odds of obesity are reported for youth with severe ASD than those with mild ASD.
Moreover, children with autism spectrum disorder significantly exhibit motor skill proficiency
and organizational function improvements after physical activity intervention (Pan et al, 2017).
Generally, evidence shows that any form of physical activity could significantly benefit their
long-term health, decreasing their risks of becoming overweight or obese, suffering from other
resultant comorbidities, and improving their formal and informal social skills, especially with
team sports. However, programs promoting physical activity for this specific population are very
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complicated to implement since they require non-traditional methods to yield a genuinely
positive impact. The reason being that students with autism often have speech, language, and
communication difficulties relating to objects, events, or responses to stimuli due to their
developmental discrepancies. Research has shown that some methods were more valuable than
others to overcome this problem. Setting up a reward system in which the student would receive
checks for appropriate behavior and participation during class (based on token economy and the
Premack Principle) is highly recommended to elicit positive behavior. It can also be coupled with
the organization and strict structuration of events with set beginnings and endpoints, allowing for
more predictability, reducing participants’ sensory overload, which would promote independent
behavior (ex: use of calendars and schedules). Additionally, this can be done spatially by
structuring space clearly (ex: establishing boundaries using labels). To make the information
more comprehensible, it is also recommended to break it up into smaller components (ex:
instructional routine) and attach meaning to the outcome (Houston-Wilson & Lieberman, 2003).
Another challenge directly related to the COVID-19 pandemic is that most
classes/activities must be held online. The scientific literature is very mixed on this subject, with
some studies highlighting the merits of using online technology, which, by reducing physical
confrontation, would help improve participants’ outcomes. In contrast, others mention that the
online setting does not allow the student to focus because of this work environment change
(Marteney & Bernadowski, 2016). Online education has usually made it easier for students with
limitations to access learning activities; improvements have been made in student academic
performance; students have had success with asynchronous (self-paced) education; student
motivation has increased, and more individualized support has been available. However,

5
negative perceptions were also recorded, including discrepancies related to cyber-bullying in
asynchronous learning programs, matters related to student accommodations, and problems
associated with student use of online classroom resources. Finally, this must be contrasted with
the fact that other studies also suggest that telemedicine technology is a viable and effective
treatment option specifically for children with special needs because of its user-friendly nature
and the fact that it is reliable for both parents and therapists, which makes the system to which
the children were relating, more natural and comfortable (McCullough, 2001). Studies also
concluded that it could develop their confidence and skills by working with their child with
immediate but not invasive guidance, which induces a higher level of participation.
Furthermore, the federal government reserves a tiny portion of its budget towards special
education. The federal government provides less than half of the total funding level for states,
while local communities must cover the rest. In fact, the total federal spending to educate
students with disabilities represents 21.4% of the total spending on elementary and secondary
education. In comparison, special education is provided to 14% of public school students and is
nearly twice as expensive as average expenditures for general education students (Blad, 2021).
As a result, this constitutes a burden for local communities, which have to pay the rest of that
amount which nearly half of is paid from local property taxes (Berliner & Biddle, 2002). Thus,
special education funding highly varies depending on location, which denies full opportunity to
all students with disabilities in the country.
Because of all of these reasons, very few special needs programs exist in the U.S and
even less for the ones focusing on physical activities. As a result, the only way to improve the
impact on the community is to maximize the efficiency of the ones already existing, focusing on
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mental health and physical health at the same time and by trying to standardize the programs as
much as possible while always giving room to personalize them for the participants.
Methods
This project was performed in collaboration with the Giborim U program at the David
Posnack Jewish Community Center located in Davie, Florida. This organization aims to help
those who are differently able by providing opportunities to learn life skills, be creative,
socialize, build strength, and improve muscular and spatial coordination through exercising.
Online and physical classes are supervised by professional instructors who also rely on
high-school volunteers, commonly called “shadows,” to make sure the activities go well. These
“shadows” usually have trouble adapting to this environment of treating people with disabilities
due to their lack of previous experience or any training. That is why an educational brochure to
distribute to new volunteers seems to be an excellent solution to speed up this process so that
they can have a precise idea of what to do, especially in the beginning, making the impact on the
community even greater early on.
To do so, surveys have been sent out before the implementation of the intervention. These
consisted of a series of questions to evaluate the effectiveness so far of the program and the key
aspects that seemed to be the most beneficial. These have been distributed to various actors in
this program to have a truly holistic approach to the subject and understand each person’s
perspective on the matter, including participants, their relatives (parents or guardians),
instructors, and “shadows” with different levels of experience. The educational brochure has then
been sent to the “shadows.” Finally, a second survey has been sent to “shadows” to assess the
impact of the intervention plan.
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Data/Results

The sample size is 11 and consists of 4 parents/guardians of participants (36.4%), 6 volunteers (54.5%) and 1
instructor (9.1%).
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The average score for the perceived frequency of participant’s improvements in motor coordination, attention,
self-confidence, verbal language, following verbal directions, processing verbal commands, social skills, and
non-verbal communication due to the Giborim U program is 80.125%.

The average score for the perceived overall benefits of physical activity on participants by volunteers, parents, and
instructors is 88.64%.
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The activities perceived to have the most significant

64% are undecided, 9% disagree and 27% agree that:

impact on the participants are basketball (54%), yoga

“The GibConnect online format has improved the

(27%), Hip Hop dance (9%), and golf (9%).

participant’s willingness to engage more actively in class
compared to the physical format”.

1 volunteer/parent/instructor gave a score of 3, 2 gave a score of 9 and 8 gave a score of 10 on a scale from 1 (being
the less likely) to 10 (being the most likely) representing their perceived effectiveness of the Giborim U program on
the participants. 4 parents/guardians of participants gave a score of 10 on a scale from 1 (being the less likely) to 10
(being the most likely) representing their likeliness to recommend the Giborim U program.
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6% are undecided, 9% disagree, 9% strongly disagree,

18% are undecided, 9% disagree, 9 strongly disagree and

18% strongly agree and 27% agree that: “The

64% strongly agree that they: “[...] prefer the physical

GibConnect online format has helped participants

Giborim U format compared to the online format”.

improve

even

more

their

communication skills

compared to the physical format”.

7% are undecided, 17% disagree, 17% strongly agree

50% are undecided, 17% strongly agree and 34% agree

and 50% agree that they: “[...] have struggled to get used

with the following statement: “An educational brochure

to the work environment when first entering the program

would have helped me to more quickly understand my

[...]” they were “[...] confused on how to deal with this

role including what to do and how to do it”.

type of patient and understanding what to do”.

12

80% agree and 20% strongly agree that: “The

40% agree and 80% strongly agree that: “The

educational brochure has helped [...] to better understand

educational brochure could be a useful resource to give

[...]” their “[...] role in the class”.

to future volunteers”.

220% are undecided, 40% agree and 40% strongly 2 volunteers gave a score of 7, 1 gave a score of 9 and 2
agree that they have: “[...] applied the key strategies gave a score of 10 on a scale from 1 (being the least clear)
and techniques mentioned in the brochure, and it has to 10 (being the clearest) representing how clear they think
had positive impacts on the participants”.

the key strategies and techniques were explained in the
brochure
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Discussion
The goal of this experiment was to analyze the effects of physical activities on the motor
and cognitive functions of participants with special needs. The results were then compared with a
similar program but organized online because of the health precautions that have been applied
due to the COVID-19 pandemic. An intervention consisting of sending an educational brochure
aiming to increase high school volunteers' health literacy was then tested to see if it would
improve participants' health outcomes.
The sample size was small, with 11 respondents, especially with only a single instructor
(Table 1, Figure 1). It can also be explained by the fact that fewer participants are in the Giborim
U program this semester since it is online. However, it remains a crucial problem since
instructors are the most qualified people to answer these questionnaires and therefore help
improve the program. The average score for the perceived frequency of participants’
improvements in various motor and executive functions was 80.125% which is high (Table 2). It
was the highest for motor coordination and the lowest for following verbal commands. The latter
could be explained by the fact that the environment in which these weekly sessions took place
was very flexible, given that a significant amount of freedom regarding both verbal and
non-verbal expression was granted. Finally, the average scores for the perceived overall benefits
of physical activity and the Giborim U program as a whole on participants were high as well,
with 88.64% and 91.82%, respectively (Table 3, Figure 3).
In the future, more team sports activities should be added and proposed to participants in
this program. 54% of respondents felt like basketball was the activity that had the most
significant positive impact on the participants (Figure 2, Table 2), the reason being that
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participants were able to communicate with each other, which must have helped them improve
their social skills even more (Opstoel et al, 2019). This explains why the results concerning the
potential additional benefits of the online teaching mode are much more mixed in terms of
participants' likeliness to engage more actively; with, in particular, a high rate of "undecided"
responses (Figure 4). However, respondents perceived that the online format has allowed
participants to improve even more their communication skills than the physical format which is
pretty interesting (Figure 5). As a result, the presupposed logic that the online environment
reduced physical confrontation and so, was promoting participants' involvement could then
validate the second result but would not make sense with the first one. Finally, the virtual
program has also allowed expanding the diversity of proposed activities, which have substantial
positive impacts. For example, cooking workshops have newly been introduced and seem to
truly help improve motor skills such as processing verbal commands and following verbal tasks.
Tasting the food also helps the participants communicate their feelings about it more naturally
and reflect on it and understand how it could be ameliorated. Nevertheless, most respondents
preferred the physical format compared to the online format (Figure 6). However, these results
need to be rationalized since there are covariables that may have affected the entourage in
answering that way (more work for the parents in the online setting, staff not used to this
teaching method, different participant-instructor dynamic and relationship).
Moreover, most high school volunteers agreed that they had struggled to get used to the
work environment and were confused about dealing with this type of patient and understanding
what to do when first entering the program (Figure 7). As a result, they also agreed that an
educational brochure would have helped them understand their role more quickly (Figure 8). It
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can be explained by the fact that before entering the program, they did not receive any training.
After the implementation phase, volunteers agreed that the brochure had helped them to
understand their role in the class better, could be a valuable resource to give to future new
volunteers, and that the applied vital strategies and techniques mentioned were clearly explained
and had had positive impacts on the participants (Figure 9, 10, 11 and 12). However, these results
still have some limitations given that volunteers were rewarded with one hour of community
service for answering the post-survey, which could have led to some bias.
Additionally, the formulation of the questions may have also been problematic since
these consisted of statements to which participants were asked if they agreed or disagreed. Since
all these statements were positive regarding the impact of the educational brochure, this could
have also led to some bias. Finally, there is a structural voluntary response bias for all the data
analyzed since these were all collected using surveys.
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